WHAT IS ALREADY KNOWN ON THIS SUBJECT?
Previous research on women's life-course economic activity status and later health has tended to focus on distinct periods of life, such as the period around family formation, or has used summary measures of, for example, accumulated labour market experience. Evidence documenting entire trajectories of economic activity, incorporating the sequence and timing of multiple role experiences, and how this relates to women's later health, is lacking for Britain.
WHAT THIS STUDY ADDS
This study shows that the dominant types of economic activity trajectories experienced by older women have remained relatively limited despite rapid societal changes over the twentieth century. The findings suggest that sequential experiences of multiple roles in work and family domains of life are beneficial to later health and this is only partly explained by accumulated economic and social resources. Policies which support women in combining economic and social roles over the life course may therefore produce benefits in terms of later life health outcomes, as well as maximising women's pension contributions over their life course.
INTRODUCTION Background
In an ageing population, maximising healthy life expectancy is a key objective both at an individual and population level. In Britain, evidence suggests that health inequalities persist across the life course and into older age [1, 2] . In order to understand the diversity of circumstances among people currently in older age, it is important to consider their preceding life course [3] ; this may include inequalities in life chances that accumulate to produce inequalities in later life [4] , the effects of life-course labour market activity on current financial status [5] , and continuity of social activities and networks formed during earlier life [3] . Existing research shows that women's work and family histories shape their economic resources in later life [5, 6] , although mediated in part by their welfare context [7] . This may, in turn, reinforce health inequalities among the older population.
Taken together, these factors highlight the importance of describing patterns of women's life-course economic activity over the twentieth century and their potential influence on health in later life. To inform policies that address this issue, there is a need to increase understanding of the processes by which diseases and disorders develop throughout people's lives; for example the extent to which health status presents an accumulated advantage or disadvantage across the life course [8] or the impact of balancing work and family life upon later health outcomes [9] .
Theoretical framework
This paper considers three inter-related theoretical standpoints to investigate women's economic activity over the life course and its relationship with health in later life: 1) Accumulated advantage/disadvantage over the life course; 2) Life course theory and the idea that the timing, sequence and context of key life course transitions and exposures can affect subsequent outcomes, such as health; and 3) The notion of multiple roles when considering women's economic activity trajectories and the roles they inhabit within work and family domains.
Accumulation of advantage/disadvantage
The accumulation of advantage/disadvantage has been proposed as a key factor contributing to persistent (health) inequalities. The hypothesis states that social and material experiences over one's life course, including life-time labour market experiences, may influence health both directly via the accumulation of financial and material resources and indirectly via the impact of, for example, unemployment on mental health [10] . In lifecourse epidemiology, an accumulation model often assumes a dose-response relationship between exposure to "risks" and development of disease [11, 12] and the sequence of exposures is essentially immaterial [13] , although "chains" or clusters of disadvantage or advantage may occur [14] . Many studies of associations between life-course exposures and later health have been informed by an accumulation model [15] [16] [17] [18] but frequently use information from only two or three points in time, which limits the extent to which the life course can be studied as a dynamic process. In contrast, a more sociological conceptualisation of the life course explicitly emphasises the sequence and timing of exposures.
Life course transitions, trajectories and historical context
Central to the life course paradigm are the concepts of trajectory and transition. Transitions, embedded within trajectories, are particularly related to "the adaptive problems of entry and exit from a single role" (p.24) [19] , including changes in economic activity. A trajectory links states over time and takes into account the duration between changes in state [20] . The interdependence of different trajectories -such as work, family and healthwithin and across an individual life course is also emphasised. The present study focuses on trajectories of economic activity, which may be more complex for women than men due to the conflicting demands of work and family. A life course approach also considers how historical time can interacts with these trajectories and transitions, reflecting the intersection of personal biographies with social (normative) timelines and sociohistorical context [21] . For women born in the first half of the twentieth century in Britain, their experiences of labour market participation and family life must be considered in the context of a period of rapid societal change [22] , including the growth of individualism; the de-standardising of normative pathways through the life course; changes in partnership and family formation; and increasing social and spatial inequalities [23] .
Multiple role theory
The relationship between women's economic activity and health is often discussed in terms of two competing theories relating to inhabiting different roles in different domains of life [24, 25] . The 'role strain' hypothesis suggests that the competing and accumulating demands associated with occupying multiple roles in working and family life can result in increased strain and stress levels, with a detrimental effect on women's health [25] [26] [27] . The 'role accumulation' hypothesis suggests that multiple roles enhance women's access to financial, social and emotional resources and hence have a positive impact on their health and wellbeing [27] [28] [29] . These theoretical and empirical approaches generally take a cross-sectional approach to understanding multiple roles and health, however the longitudinal accumulation of multiple role experiences could also impact on later health outcomes. Accumulated life-course labour market status has been shown to have strong links to health for men [10] , while an individual's reproductive history can also affect the later health of both men and women , with early entry into parenthood and high levels of parity associated with poor health [30, 31] .
In the UK, recent work using the British Household Panel Survey [32] has shown that work-family histories can affect the propensity to remain in work after pension age, and that labour market activity over the life course can influence financial status in later life [5] . Work from the USA also indicates that occupying multiple roles in earlier adult life shows a positive association with later health [33] . Recently, European data have become available that allow researchers to examine women's entire adult life course by utilising retrospectively reported life histories [34, 35] . However, much previous work on women's economic activity trajectories in relation to their later health has focussed on particular age groups or cohorts of women, and used relatively basic summary measures, such as the number of years spent in paid employment.
Aims
Using data from the English Longitudinal Study of Ageing (ELSA) life histories, the present study builds on existing work to incorporate the sequence, timing and duration of economic activity experiences over the life course using optimal matching analysis. The aims of the paper are to 1) produce and describe a taxonomy of the trajectories of economic activity among women in England who are currently in later life and 2) investigate the association between these trajectories and health in later life. The outcome measure is self-rated health (SRH), which represents a 'global' measure of health and has the advantage of identifying individual experiences of poor health regardless of precise clinical diagnoses. This is important in observational studies, as reported in the present paper, where the prevalence of specific health conditions may be relatively low.
Nevertheless, SRH is consistently shown to predict mortality [36] and to correlate with both physical and mental health [37] and therefore represents a useful proxy for these more objective indicators of health status.
DATA AND METHODS

The English Longitudinal Study of Ageing
ELSA collects data from a representative sample of the English population aged 50 and over relating to their health and disability, economic circumstances, social participation, networks and well-being. The original sample of ~12,000 respondents was drawn from the Health Survey for England. In 2006-7 (ELSA Wave 3), respondents completed a life history interview that provides detailed information about their work, family and residential histories. A life-grid method was used to collect data from different life-course domains simultaneously using a calendar, anchored by key external events in wider society [38] . By age 64 years, 95% of women were no longer in paid employment; thus by this age threshold it could be assumed that the life histories would capture the full working life of the majority of women. Among 5,476 female respondents at Wave 3, a total of 2,605 were aged 64 years or older at interview. Of these women, 2,186 (84%) completed the life history interview; and 2,162 provided complete information on their economic activity between ages 16 and 64. Two cases were excluded due to missing data on SRH or age at interview, providing a final sample of 2,160 women aged 64-98 years at interview (with life course information spanning the period 1925-2007). The analyses are weighted to account for differential nonresponse between the main Wave 3 interview and the Life History Interview and for overall nonresponse to the main interview [39] .
The life history data are used to reconstruct the sample's work histories from ages 16-64 years, coding their economic activity annually to produce a sequence of 49 time-points per individual. Economic activity is classified using a six-category variable: 
Optimal matching and cluster analysis
Optimal matching analysis (OMA) is applied to classify the patterns of economic activity experienced by women over their lives. OMA, a type of sequence analysis, was introduced into sociology towards the end of the twentieth century [40] and differs from more commonly used methods such as event history analysis by providing a means to examine complete sequences of data simultaneously, with entire trajectories used as the basic unit of analysis. In brief, OMA works by measuring the "distance" between pairs of sequences, the distance being based on the minimum number of operations (insertion, deletion and substitution of states) needed to turn one sequence into the other [41] . The output of OMA is a matrix that specifies the 'distance' between each pair of sequences, which can then be used as the basis for additional analysis to identify distinct groups within the data. Trajectories are matched both on the ordering of particular sub-sequences of events and transitions, and on their timing within the trajectories as a whole. OMA was carried out using the SQOM command in STATA version 12, followed by cluster analysis using Ward's linkage, which produces clusters based on a weighted average of distances between variables.
Logistic regression analysis -self-rated health
Using the taxonomy of life-time economic activity status produced using the OMA and cluster analysis, the second stage of the research involves binary logistic regression analysis to investigate the value of the taxonomy in predicting SRH in later life, measured using a five-category response. For subsequent analyses, 
that means pro rata earnings are lower for part-time than full-time work [43] . To evaluate the hypothesis that the accumulation of multiple roles over the life course may influence later health via the accumulation of both financial and social resources [33] , model 3 adds indicators of family resources that may reflect experiences of social integration: current marital status and total number of children. Finally, to control for household circumstances, model 4 controls for partner's current occupational class for a subgroup of 923 women who have a co-resident partner at the wave 3 interview.
RESULTS
Optimal matching and cluster analysis
Based on the exploratory analysis, a five-cluster solution was judged to be the best in distinguishing different trajectories of economic activity in this sample. Figure 1 shows a summary of the life-course trajectories of economic activity experienced by women in each cluster. Table 1 Table 1 comprises a summary of the descriptive characteristics of the five clusters. Cluster 1 (full-time workers)
Classification and characteristics of trajectories
shows a group of older women who spent the majority of their working lives in full-time employment.
Compared with the other clusters, this group exhibits a significantly lower mean number of children (p<0.001) and partners (p<0.05), further suggesting relatively limited engagement with family life. In contrast, cluster 2 (family carers) represents women who spent the majority of their lives looking after a home/family. Clusters 3 (full-time returners) and 4 (part-time returners) demonstrate two groups of women who experienced a period looking after a home/family but then returned to either full-time or part-time work. Cluster 5 (atypical/inactive) shows a small group of women (8% of the total sample) who for a substantial proportion of their adult lives do not define themselves as active in either work or family, but instead are classified as unemployed or otherwise economically inactive (mostly long-term sick or disabled).
Pairwise comparisons of the five clusters indicate that on average, full-and part-time returners are significantly younger than women classified as full-time workers or family carers (p<0.01). Together, full-and part-time returners account for half of the women included in the analyses. These two groups are similar in many respects -for example, in terms of their mean age, age when they left education, age at first marriage and birth, and mean number of children (Table 1) . Apart from the different balance of full-and part-time work, the other main difference is that full-time returners are more advantaged in terms of their (current) occupational class, being twice as likely to be in NSSEC class 1 (higher managerial/professional) as are part-time returners (25.6% versus 12.4%; p<0.001). shows a particularly strong relationship with SRH, with the odds for poor SRH decreasing as wealth increases.
However, women classified as full-time returners remain significantly less likely to be in poor health than the reference group. In model 3, indicators of potential family resources are added (marital status and parity), but
show no significant association with SRH. In this model, the association between being a 'full-time returner' and reduced odds for poor health remains statistically significant at the 5% level. In model 4, the partner's NSSEC is added for the subgroup of older women with a current co-resident partner. Although the association between the full-time returners group and reduced odds for poor SRH is no longer statistically significant (reflecting, in part, the reduced sample size) the odds ratios still indicate that this group is doing best in terms of their current SRH. Exponentiated coefficients † p<0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
DISCUSSION
Work and family opportunities for women in English society during the second half of the twentieth century had ostensibly become more diverse via, for example, participation in the labour market and access to contraception [22, 23, 44] . However, in the present study a relatively limited set of trajectories emerged that encapsulate the dominant patterns of women's economic activity over the life course during this period. To understand why this is the case requires consideration of how this historical context interacts with women's chronological and social time-lines. Despite the considerable societal changes that occurred during their lifetimes most of the women in this study, born between 1909and 1943, would have already been young adults or in mid-life by the 1960s, when many of these changes began to emerge. Therefore, at least in terms of family formation, these women were likely to already have embarked upon the 'traditional' route of marriage followed by childbearing. This may in part explain why the trajectories of economic activity were not more heterogeneous, and supports the argument that life-course trajectories may often be limited by social, cultural or structural 'norms' [19] .
The findings further suggest that women's trajectories of economic activity have an impact on their SRH in later life. In contrast to previous findings for men [10] , the findings indicate that for women, being in full-time paid employment across the life course is not necessarily good for their later health. This does, however, support previous evidence for women in the USA indicating that labour-force participation over the life course does not necessarily promote healthy ageing [33] . Women who experience distinct periods of full-time work and periods focussed on looking after a family appear to have the most favourable outcomes.
There is some support for an accumulation model, given that housing wealth shows a relatively strong and Previous work suggests that associations between multiple role occupancy and health are highly dependent upon the nature of such roles and health outcomes, and there is no clear consensus as to whether the overall effects on health are positive or negative [45, 46] . Perhaps combining work and family confers short-term detrimental effects on health, but long-term benefits due to opportunities to accumulate resources that have an impact throughout life into older age. This is supported by the findings presented here in that the most favourable outcomes were observed among women who took time out of full-time work to concentrate on family life, before returning to employment at a later date. Such women would tend to experience multiple roles sequentially rather than simultaneously, therefore avoiding the 'role stress' associated with concurrent multiple role occupancy. The present study also suggests that women who consistently occupy one 'major role' throughout their life course are disadvantaged in terms of their later health compared with those who experience distinct periods of time focused on work and family domains, and provides tentative support for the 'role accumulation' hypothesis.
Limitations
When analysing data from observational studies such as ELSA it is important to be mindful of biases that might arise from sample selection. For the present study, a particular concern is selection bias based on both health and economic activity, such that those who are unwell and/or socioeconomically disadvantaged being underrepresented in the sample. Cross-sectional weights in the ELSA dataset, designed to account for differential non-response in each wave and calibrated to match 2006 household population estimates for England from the Office for National Statistics, are helpful in reducing the impact of non-response to some extent.
Unfortunately, no information is available on life course experiences of health and illness, therefore it is difficult to assess the possibility of reverse causation, i.e. whether poor health preceded transitions in economic activity. However, if we assume that women who are socioeconomically disadvantaged and have poor self-rated health are under-represented in the sample due to non-response, this is likely to result in underestimation of health inequalities. Therefore, the present study likely provides conservative estimates of the associations of interest and this may also in part explain why the observed associations were modest in magnitude. In addition, there is a related issue of attrition from the sample longitudinally, which is also to an extent dealt with by using the cross-sectional weights. To test the impact of attrition, a twostage selection model was estimated, providing reassurance that loss to follow-up did not have a significant impact on the substantive findings. Further details of this selection modelling can be found in the supplementary online material.
Cautious consideration is also required as a range of other indicators about work and family life, such as the nature of women's work, their earnings, and the spacing of childbearing are not included in this analysis. A limited set of covariates was included to measure accumulated resources, and additional effects not controlled
for cannot be ruled out. In operationalising multiple roles, only work and looking after a home and family were considered. Other roles outside these domains might also be important however -in particular, the additional 'role strain' that might arise from informal caring for an ill spouse or surviving parents. Nevertheless, the findings show the potential of such work to make a valuable contribution in providing, for England, a new classification of women's life-course economic activity trajectories that takes the timing, sequence and duration of changing labour market status into account and can, in turn, help predict women's health and wellbeing in later life.
Conclusions
Despite the more active and varied role of women in the labour market in the second half of the twentieth century, current cohorts of older women have still followed a relatively narrow range of economic activity trajectories. This might reflect continuing structural constraints and cultural expectations regarding work and family for women during this period. The findings suggest that policies that allow women, if they wish, to successfully combine paid employment with family life may have a positive impact on their health in later life.
Such policies might include increasing the provision of affordable childcare. In turn, policies which encourage the combination of multiple roles over the life course may also produce benefits for women's pension contributions and broader economic resources in later life, which can further increase women's choice over their life trajectory. Given that SRH is consistently shown to be a significant predictor of mortality, the findings may also have wider implications for the longevity and the ageing of future cohorts of women in England. 
